INTRODUCTION
The Alaska Volcano Observatory (AVO), a cooperative program of the U.S.
Geological Survey, the Geophysical Institute of the University of Alaska -Fairbanks, and the Alaska Division of Geological and Geophysical Surveys, has maintained a seismic monitoring program at potentially active volcanoes in Alaska since 1988 (Power and others, 1993; Jolly and others, 1996) . The primary objectives of this program are the seismic surveillance of active, potentially hazardous, Alaskan volcanoes and the investigation of seismic processes associated with active volcanism.
Between 1994 and 1999, the AVO seismic monitoring program underwent significant changes with networks added at new volcanoes during each summer from 1995 through 1999. The existing network at Katmai -Valley of Ten Thousand Smokes (VTTS) was repaired in 1995, and new networks were installed at Makushin (1996) , Akutan (1996) , Pavlof (1996) , Katmai -south (1996) , Aniakchak (1997 ), Shishaldin (1997 , Katmai -north (1998 ), Westdahl, (1998 ), Great Sitkin (1999 and Kanaga (1999) . Volcano, Great Sitkin volcano, and Kanaga Volcano (Figures 1-15 ). The network expansion also increased the number of earthquakes located from about 600 per year in 1994 and 1995 to about 3000 per year between 1997 and 1999 (Table 1) .
Highlights of the catalog period include: 1) a large volcanogenic seismic swarm at Akutan volcano in March and April 1996 (Lu and others, 2000) ; 2) an eruption at Pavlof Volcano in fall 1996 (Garces and others, 2000; McNutt and others, 2000) ; 3) an earthquake swarm at Iliamna volcano between September and December 1996; 4) an earthquake swarm at Mount Mageik in October 1996 (Jolly and McNutt, 1999) ; 5) an earthquake swarm located at shallow depth near Strandline Lake; 6) a strong swarm of earthquakes near Becharof Lake; 7) precursory seismicity and an eruption at Shishaldin Volcano in April 1999 that included a 5.2 M L earthquake and aftershock sequence (Moran and others, in press; Thompson and others, in press ). The 1996 calendar year is also notable as the seismicity rate was very high, especially in the fall when 3 separate areas (Strandline Lake, Iliamna Volcano, and several of the Katmai volcanoes) experienced high rates of located earthquakes ( Table 2 ). 
FIELD INSRUMENTATION, DATA ACQUISITION AND REDUCTION
AVO seismic instruments in operation during 1994-1999 were predominantly short-period vertical component seismometers (Mark Products L4 and Teledyne-Geotech S-13) with a one-second natural period. AVO also operated 15 three-component shortperiod instruments during the report period. These instruments were either Mark Products L22 seismometers with a two-second natural period or L4 horizontal instruments with a 1-second period. Two horizontal Teleydyne-Geotech S-13
instruments were operated at station AUI on Augustine Volcano throughout the report period. Guralp CGM 40T 60-second broadband instruments were operated at Mount Spurr, Augustine and Akutan volcanoes for various time periods between 1994 and 1999;
however, the telemetry system limited dynamic range of the instrument at Akutan to 12 bits.
Data were telemetered using voltage-controlled oscillators (VCOs) to transform the ground motion signals from the seismometers to frequency-modulated signals suitable for transmission over a telephone circuit. AVO uses both the A1VCO (Rogers and others, 1980) and McVCO (McChesney, 1994) Data from AVO stations were digitally recorded at 100 Hz in event detection mode on PC computers in Fairbanks and Anchorage using a modified version of the computer program Xdetect (Rogers, 1993) . This program allows the triggering algorithm to be tuned to individual subnets of stations on a specific volcano. The event-detected files were periodically transferred to a SUN microcomputer and converted to AH format for processing using the program Xpick (Robinson, 1990) . During the transfer a one letter code to indicate the volcano subnet that generated the trigger was added to the AH file name. These codes are summarized in Table 3 . Triggered events were first visually inspected and classified as a volcano-tectonic, long-period, hybrid, explosion, regional tectonic, teleseismic, or non-seismic event. This classification system is modeled after that described by Lahr and others (1994) , and is stored as an individual character in the earthquake location summary line. Events classified as volcano-tectonic, long period, or hybrid and having four or more distinct phases at three or more stations were selected for location. Most earthquakes with a P-and S-wave separation of more than four seconds on stations close to the volcanoes were assumed to come from tectonic sources and were usually discarded. Earthquake hypocenters and local magnitudes were calculated using the program Hypoellipse (Lahr, 1999) .
AVO presently uses 8 seismic velocity models to locate earthquakes at selected volcanoes or within selected regions in the manner described by Lahr (1999) . The models used to locate earthquakes in this report are summarized in Table 4 . The quality of each hypocenter was checked using a computer algorithm that identifies events without magnitude, fewer than three P-phases, less than one S-phase, and standard hypocentral errors greater than 15 km. Events not meeting this requirement were corrected or removed from the final catalog listing. have also included all necessary input files to relocate these hypocenters using the program Hypoellipse (Lahr, 1999) and phase arrival information collected by AVO from 1989 through 1993 (see Power and others, 1993; Jolly and others, 1996) . The reader should refer to Lahr (1999) for information on file formats and instructions for configuring and running the location program Hypoellipse. Archives of waveform data in AH format are maintained on CD at AVO offices in Fairbanks and Anchorage. 
APPENDIX B
This appendix contains monthly plots showing station usage per day for each station in each sub-network operated by AVO. These plots provide a measure of both an individual station's operational health and earthquake frequency near a given volcano.
We note that an absence of seismicity at a given network might imply either a station outage or a lack of seismicity. The contents are expressed by year and subnet. These plots are in a separate PDF file that is available for download with this report. Appendix B is 180 pages in length.
